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Penicillium paneum ※2 K5916−7−1 キトラ古墳 石室内 北壁 玄武下
Fusarium sp. （FSSC クレード） ※3, ※4 K5225−19−3 キトラ古墳 石室内 西 漆喰剥落片 
Trichoderma sp. 1− b K5916−7−3 キトラ古墳 石室内 北壁 玄武下
Acremonium （sect.Gliomastix） sp. 2 K7511−1
キトラ古墳 石室内 北壁 東側 上方
黒ススカビ
酵母
Candida sp.（新種） K5916−7−4 キトラ古墳 石室内 北壁 玄武下
Pichia guilliermondii K7724−2−2 キトラ古墳　石室内 天井 赤い着色ゲル
細菌









キトラ古墳 石室南壁 下方 ゲル上の塊多数（高
松塚のものに酷似）
※１　K：キトラ古墳分離株，※２　An et al. （2009），
※３　Fusarium sp. （FSSC クレード）：Fusarium solani species complex クレードに含まれる Fusarium sp.，








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































＜ＵＶ照射による黒粒カビ Burgoa sp. の小型菌核に対する不活化＞
紫外線照射による黒粒カビ Burgoa sp. の２株10小型菌核に対する不活化試験を行った。UV
を６時間から６日まで照射したところ，照射６日後には多少暗色から灰白色に小核菌株の色調
が変わってきたが，いずれも最長６日間照射でも不活化されることはなかった（表６）。





菌株番号 μW/cm² 処理前 ６時間 １日 ２日 ３日 ５日 ６日
K9515−1 13.2 10＊ 10 10 10 10 10 10
K7316−1−1 13.2 10 10 10 10 10 10 10
K9515−1 無処理 10 10 10 10 10 10 10
K7316−1−1 無処理 10 10 10 10 10 10 10
＊：共試した10小型菌核のうち，生存していた数を表示
表６　黒粒カビ Burgoa sp. の小型菌核に紫外線を照射したのちの生存数




菌株番号 μW/cm² 処理前 30分 60分 120分
K9515−1 12.5 43＊ ５ ０ ０
K7316−1−1 11.5 39 12 ２ ０
K9515−1 無処理 37 30 42 28
K7316−1−1 無処理 41 29 38 46
＊：生残していた菌糸片数を表示
表７　黒粒カビ Burgoa sp. の菌糸に紫外線を照射したのちの生存数






また，上記の Burgoa sp. の２株に加えて，キトラ古墳で近年主要にみられていた微生物に
ついて，次亜塩素酸の殺菌効果を調べた。
一 般 細 菌 は nutrient agar （Oxoid, Hampshire, England） で， 酢 酸 菌 Gluconacetobacter 








１分で殺菌されたが，Penicillium paneum，Phialocephala phycomyces のほか，暗色系の





































































































































































































































































































































































































































































































































































































































































































































＊ TechnoSuruga Laboratory Co., Ltd.　　＊２ Chiba Office, TechnoSuruga  Laboratory Co., Ltd.
＊３ NPO Center for Fungal Consultation　　＊４ Osaka Prefectural Institute of Public Health
In January 2004, excavation of Kitora Tumulus took place and the relocation of the paintings 
started. However, after people began to go into the tumulus, we started to see fungal growth. 
Para-formaldehyde fumigation and ethanol were used to control and remove fungal colonies. In 
early 2005, viscous gel appeared on the walls. In the fall of 2005, small holes with black 
substances inside became obvious on the plaster walls. Such holes might have been caused by 
the activity of microbes, especially by an acetic acid bacterium, Gluconacetobacter sp. 
Chemicals to treat microbes in Kitora Tumulus had been selected from consideration of their 
efficacy on microbes, possible adverse effects on paintings and toxicity to human. Mainly, ethanol, 
isopropanol, formalin and isothiazolones (Kathon CG) have been used, depending on the 
conditions of the plaster or the stones and purposes. Some chemicals might be carbon sources to 
encourage growth of some microbes or secretion of acids by them. Special caution to such side 
effects is necessary.
In 2008, almost all of the paintings on the side walls and the star charts on the ceiling were 
relocated, except for those which might have been hidden by a thin layer of mud on the walls. 
Therefore, other controlling measures such as UV irradiation can be applied to control 
microoraganisms on the plaster. The effect of Ultraviolet ray (UV) (254nm) irradiation was tested 
with major isolates of fungi, yeasts and bacteria. It was shown that most of the microbes were 
killed in 30 minutes of irradiation. From March 2009, intermittent UV irradiation was started in 
the stone chamber of Kitora Tumulus, in the interval periods of relocation works of the plaster 
walls without paintings.  Growth of most of the fungal mycelia was suppressed effectively.  But a 
black basidiomycetous fungus Burgoa sp. was sometimes observed in the stone chamber. Burgoa 
sp. was shown to be very resistant to UV irradiation. Therefore, occasional physical removal of 
such species is necessary together with UV irradiation.
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